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1 „ GENHAL 

1»01 This section is intended to provide REA borrowers, consulting engineers, contractoi^ sand 

other interested parties with technical information for use in the design and construction 
of REA borrowers^ telephone systems. It discusses in particular customer 'toll dialing of drtgi- 
nating tralflc, including field of application, equipment requirements and economic studies of 

Its feasibility. 

1.02 This section replaces Section 157 , Issue No. 3 , dated March I963, and the addenda thereto. 
The revision includes new developments since I963, such as the Installation of automatic 

nuaber identification (ANT) equipment at tributary offices and new toll settlement agreements. 

1.03 Odstomer toll dialing., or Direct Distance Dialing (DDD), is a method for toll users to 
dial their own calls to points beyond their local or extended service area. Its primary 

purpose is to improve service and to reduce operator and manual toll position requlreme’^+ 

l.OU DDD uses the same trunks, toll dial switching facilities and si^ — 
are provided for operator toll dialing, but requires additional 
and tilling messages for billing purposes. It also requires an accesi 
toll switching facilities capable of routing and coiopletlng calls in 
from the customer ®s telephone. These pulses represent a toll access 
code and local nimber of the desired telephone. The recording, tlmlu* 
used by Independent telephone companies is generalLv known as an' Aut^“ 
system. 

1.05 The local and toll dial switching fac; 
provide for the completion of Incoming 
tnereforei axe not discussed in this section 

• l.C^ The recording and timing facilities m 
the local and toll dial aquipnent. Tl 
and the ATT equlpfaent by another. However, ^ 
or additions to the Local dial offices and t< 
which connection is made to the national tor 

1.07 DDD can- be limited to paid statton-to- 
collect and special instruction (PPCS 
with the equliment . now available to REA bon^ 

their accesB to the BDED equipment. 
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1.08 Customer toll dialing for tributary office subscribers can be provided by a toll ticketing 
system at the toll center^ or an ATT installation at the tributary office may be used. 

1.09 All arrangements for ATT by an REA borrower should be discussed with the connecting company 
responsible for toll service in the area and agreement reached on all required changes 

including the toll settlement. 

1.10 This material is written on the assumption that step-by-step type of equipment is used in 
the borrower's office ^ but the same principles apply to common control systems. In the 

latter case^ it is necessary to arrange the local system so that calls will be routed to the 
ticketers in response to the access code and that subsequent digits will reach the ATT equipment. 

1.11 Familiarity with the following sections of the Telephone Engineering and Construction Manual 
will be found useful in understanding this section: 

Section I 56 - "Hat ionwide Toll Dialing" 

Section 218 - "Plant Annual Cost Ife,ta for System Design Purposes" 

Section 225 *" '*Bell System Traffic Agreement" 

Section 327 - "Application Guide for the Preparation of Part III - Specifications 
of Detailed Requirements for Direct Distance Dialing Equipment" 

Section 328 - "Application Guide for the Preparation of Part III - Specifications 
of Automatic Number Identification Equipment" 

Section 5 OO - "Telephone Traffic" 

Section ^11 - "Telephone Traffic - Dial Equipment for Toll Centers" 

Section 572 - "Telephone Traffic - Manual Toll Board Equipment" 

2« APPLICATION IN REA BORROWERS' SYSTEMS 

2.1 The installation of ATT equipment is generally desirable in toll centers. When toll growth 
necessitates relief for a manual toll boards it is advisable at least to consider DDD. The 

ATT equipment at the toll center or toll point usually provides DDD service to the tributary offices. 

2.2 If a toll ticketing system is installed at the toll center or toll pointy certain changes and 
additions are required. Following are the items encountex’ed most frequently; 

2.21 An access code is required for reaching the toll ticketing equipment. The preferred access 

code is the digit " 1 " although it is open to the objection that line slap on open wire lines 

may cause a large number of false seizures of the access trunks. Another digit or' a two-digit code 

may be used where necessary. If a single digit other than "1" is selected; consideration should be 

given to future requirements for additional local or EAS codes. 

2.22 A group of access trunks from each tributary is required to reach the ticketing equipment at 
the toll center. Where a Bell System operating company operates the toll center ; a separate 

one-way trunk group is provided from the tributary to the toll center. Where an independent company 
operates the toll center, dual function trunks .may be used which carry all of the toll traffic. This 
may avoid adding trunks due to splitting the toll group, but new, more costly trunk circuits are 
needed. Agreement on compensation for new trunks or new trunk circuits must be reached with the 
connecting company involved. 

2.23 Blocking access of coin telephones to the toll ticketing is necessary where a Bell ticketing 
system is to be used. With operator identification of the calling number, the coin tone 

identifying plan used in manual service is not feasible in a Bell ticketing system. Blocking coin 
station access is relatively simple where the linefinders in the local oiffice are designed for 
blocking calls to certain codes dialed in the associated first selector on an individual line 
basis or by linefinder levels. If this arrangement has not been provided, an existing linefinder 
group may be iBodified to provide this feature or a new linefinder group may be installed to meet 
this requirement. Costs and the probable need for the additional linefinder group are the determining 
factors . 

2 . 2 A Where equipment of an independent .manufacturer is installed at the toll center, it may include 
provisions for denying DDD service to coin stations (by coin tone identification when the 
operator asks for the calling number), and no special blocking arrangements may be needed at the 
tributary. 

2.25 Where a connecting company provides the toll ticketing equipment at the toll center, an REA 

borrower operating a tributary office may provide for automatic calling number identification 
at the tributary. This requires special trunks and equipment for identifying the calling line. This 
arrangement is possible whether the connecting coB^any is Bell or Independent, but the exact equipment 
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arrangements vary depending upon what method is used to transmit the calling number to the 

toll center. This type of arrangement is often called ANI and further details are contained in 
REA TE & CM- 328 ^ "Application Guide for the Preparation of Part III « Specifications of Automatic 
Number Identification Equipment." 

2.3 The installation of ATT eq^uipment at a tributary presents several problems not encountered 
at a toll center. 

2.31 A.ccess to the toll network in accordance with the General Toll Switching Plan usually 
involves new intertoll trunk groups and routing changes since a toll office that handles 

originating traffic .must have direct access to the national toll network. This may be through 
a toll center (Class 4 office) if only one tributary is involved. However, if the ATT system 
handles traffic for two or more offices, the access to the toll system should be through a control 
switching point (Class 3 or higher) to meet service objectives. 

2.32 Facilities will be needed at a toll center or at a switching point for dial access to the 
toll network. 

2.33 A.TT at a tributary requires automatic calling line or number identification. Operator 
identification is available only at toll centers since .manual toll positions must be 

provided. 

2.4 In any proposed installation of ATT equipment, it is essential that provision of facilities, 
operation, and settlement arrangements be discussed and agreement reached in advance with 

the connecting company. 

2.5 Customer dialing of person-to-person, collect and special service (PPCS) calls is being 
introduced by some co.mpanies. It has the advantage of placing all but a small amount of 

residual traffic on the toll ticketing tape, permitting more uniform processing of toll bills. 

It has been accepted by the public where it has been tried and it reduces operator and toll 
position requirements, particularly in large offices. 

2.6 Economic studies are required for all initial installations of ATT equipment, 

3. REQUIREMENTS IN REA BORROWERS » SYSTEMS 

3.1 For DDE the minimum information required for billing purposes consists of the calling 
party ^s number, the number called, the length of the conversation, the date and the time 

of day. In practice, these items are recorded on a tape, together with the number of the machine 
(recorder or ticketer) on which the call was handled. The office or office and area code of the 
called number indicates the place called. From these, together with the time- of- day and the date, 
the rate can be determined. 

3.2 Closely associated with the recording and timing mechanism is the method for converting the 
call information recorded into an item for posting on the customer’s bill. This i^ 

machines called printers or analyzers that convert the tape record into toll tickets or 
cards suitable for upe by billing clerks or in business machines which print the final i 
ments. The borrower may perform this function or the tapes may be sent to a business 
center for processing. 

3.3 The toll tickets may be rated manually or the ch 
record by a .madhine, called a computer, which 

few points infrequently called for manual rat it 
only for large volumes of toll traffic - 

3.4 BED requires toll trunk plant and dial s^t 
comparable to that on local calls. This 

by operators which involves delays due to "all 
of calls. If trunk quantities are inadequate ( 
that customers will not make full use of the s< 
the operator. This, of course, defeats the wh< 
consideration is that, with inadequate trunks, 
to overload the entire system. 

3.5 Access to operators is essential for han* 
such as person-to-person, collect (with i 

Also, provision needs to be made for operators 
to give assistance when customers encounter di; 
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3.6 A. group of toll trunk selectors is necessa^ to over one 

rsof .. 

is routed over one one-way trunk group. 

sss“"inu »=sis? sy““rs.?tr.“‘«2 “eTiS«d“ ““s» “di « 

required, and the directory number of the called party. 

3.8 Provision must be made for identifying o^eot^g an operator who asks 

1 ..feS ir^Lr.1" .aeduncuod), 

b. «d, for provodtldg oolo tolopbon.. fro. oo.,l.tl»g c.U. through th. 

ATT equipment. 
k, EQUIPMM? AHRAT^GEMENTS 

^Se toll SSer^rarthelrlbSS Is automatic. 


3.9 


Use of "dual function trunks" sSaraS’^g^oup^S^^^S^for^ DDD service 

could bfSLrdfd “and f^ifurafL^rSy:^^^^^^^^ -ugh it increases the t^^ requirements 

. , 1 _ j- ^ n T 4-4 -i ■n fT 


4.2 


4.3 


Customers dial "1" at the toll center S^fice?““Dial°"0" “calls from the 

tributSre^i? S%\:rir -^tS: SStrS S:i:3^- can is routed . the toll board. 

r^Sb^r^r-nn;^^^^^ ^^LTdSificSLr Tefe^nt^pfs 

of equipment are available for automatic identification. 

4.41 With the "circle digit" plan, the toU user dials SeTll^ 

access code. This digit identifies —<=^/:^f"°"°“uarSnes This method has been in 

^Sfe^^f^fufeln thf iS:pfnfent 1 SeSo:ri^ for sometime and is recotmnended for Em 

borrowers where automatic identification is desired. 

4.42 Some suppliers offer ®' ®^®°^®'^.®g’^®°g’'p®ggil 3 iUtr^oridentifyinr— “wrong party on a line 

the calling station. This avoids the possibility^t iae y 8 naintain. Two 

SL^r^rera^ariS 0^0 SiSd tf S^pSi^e^ Tn^the o/her capable of identifying a^ 
one of four stations. 

■u*+v.o-K^r ’Vn -rnl p" diffit (1 to 0 ) is assigned to indicate 

4.43 In terminal-per- station offices an ^ _ Information into the calling subscriber's 

- SL^fs^Shir^ruffudHiXS*. uL, of oh, fh,. 

WDuld make special records unnecessary. 

4.44 In terminal-per- line (TK) °Tfi=es, the cirge digit usual^ corresponds to^th^ 

the directory number. In some larger TPL offices, one or as the equipment 

vided for PBX (and individual S the dSectoS nu^er in these groups., 

.must not use the circle digit as the last digit of the airec y 

4.45 The identifier supplied by some manufacturers will block calls from coin lines. 


4.5 


operator identification of calling nu^er r^^^^^^^^^ a f e^m^rbeTs^^ 

operetor Is o. the line « the op.f.tor ^ “Stored to SftSrtleh.ter. devefl egulpdeht 
SeSSS S SSJd^S Sg-ers^SSf "» £S ^hp eoesldetehlP Ih feetute. Ptotlded e.d 

in cost. 



EEA TE & CM- 157 


^.51 The plan used most generally in the smaller and medium sized toll offices is to modify 
several or all of the existing positions so that operators can handle identification 
calls along "with other traffic. The equipment consists of a series of keys on the keyshelf 
with associated lamp signals. The operator answers by operating a key and disconnects by 
restoring it to normal or, if the key is nonlocking, disconnect may be automatic when the 
.last digit is pulsed. In some systems, a special "release” key is provided. It is customary 
to provide a key set rather than a position dial. The space required for keys and key set 
may necessitate reducing the regular cord pairs on the position to five, but this should be 
ample under normal traffic conditions. 

4,52 Key sets are provided with the custo.mary correction key. Provision also is made for 
blocking calls where the toll user gives the called number in place of his own number. 

The operator usually has provision to force a release of the call so as to prevent its completion. 

^.53 In. the larger toll ticketing installations, where the volume of identification calls 
requires several operators in the busy hours, special cordless positions are usually 
provided for this purpose. These are normally supplemented by modifying a few regular positions 
‘for identification during light- load hours. 

^.5^ “With operator identification different procedures are used in completing the connection 
during the identification interval. Some systems hold the entire called number until 
the operator finishes key pulsing. Some transmit part of the called number and wait for the 
operator to finish before sending the remainder. Other systems use one or the other of these 
methods depending on the called office code received. 

^.55 Coin stations present a special problem with operator identification of the calling 

number. The preferred plan for preventing coin station users from dialing toll calls 
is to block them from reaching the access trunks. Equipment is available for doing this in 
the linefinders and first selectors on an individual line or on a group basis. If not already 
installed, this must be provided in tributary offices served from Bell System CAMA. centers with 
operator identification. Where ATT equipment of Independent suppliers is used, the spurt of 
identifying tone used on manual toll boards is acceptable. Where the cost of adding the blocking 
feature to existing equipment is high, it .may be more economical to add a linefinder group equipped 
with this feature to serve the coin stations (and other lines). 

k -,6 The "trunk selector" gives the ticketer access to outgoing toll trunks. 

4.7 The "Toll Ticketer" (TT) includes all of the equipment needed for recording the necessary 
information to permit billing the calling telephone and for transmitting the dial pulses 
needed to co,mplete the call. The main co.mponents and their arrangement are illustrated in 
Figure 2. 

5. THE TODL TICKETER 

5.1 There is considerable difference among the various manufacturers of DDD equipment in the 
arrangement of the equipment and in the terms used, but basically all systems must perform 

the functions described below and illustrated in Figure 2. 

5.2 The "recorder" or "ticketer" receives and stores the digits dialed by the customer (area 
code plus called number) following the access code and the party station (circle) digit 

when it is dialed. It also records the calling number which is furnished by an identifier or 
by an operator. 

5.3 The register sender and translator receive the digits of the called number and transmit to 
the trunk selector and the outgoing trunk the digits needed to complete the connection. 

This may be .more, fewer or different digits from those received. Cross connections in the trans- 
lator control the digits transmitted. The translator and registers generally are needed for 
nationwide dialing. 

In an ATT office where all ticketed traffic is routed over one group which terminates in a 
common control switching center, register senders and a translator at the ATT office are 
not essential. However, register senders are required, in any case, in most of the ticketing 
systems available from Independent suppliers. Besides their primary functions, register senders 
provide a regenerated pulse .train, and tend to absorb excess dialing time on the intertoll train, 
while translators screen out nondialable calls. 
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5 5 or "Ootooro,- U SS"i.'rSorS«I- 

— - — ‘‘--'“2: rr« oo p^a. 00. *.0. »o oo„ a« .oa oo 
S:t~ "” “ oo».r~.l.. lo -™t... 

. tji'ise In either case it has to be 

S'.pSisr.anr.’^ra'sr^s STaoS: =- - • »- -- 

alBlUr to th* one vmda out by toll operators. 

5 8 The "coaputer" Is a device for flgurl^ ^'''d^the^elacM^ tlEB^^^^'irrec^Ues^tL reduced rates 
clS poluta, the date t^ of d^ t^e elaps^ 

in effect evenings, nights, on Saturday be some tickets to places 

tL toll tickets are rated Ssjumion of the charge in some systems Is 

rarely called which have to be rat^ and ^^efore, is included in the tape record. 

^^efore the message is ^ “^ihfp^S.s'of converting the tape record to 

In other systems the f “"ai^j^iess of whether the final output Is a printed 

a billing record. A cosgwter may □« uow\i of- 
ticket or a punched card. 

6. METTOD OF OPERATION . 

6.1 To make a DDD call the customer m^broStted^lf the call 

The area code is requ^ed to Isih. custom to dial It). Not 

Bteys in the home area (exc^ In f Tbo^e subscribers In the other area must dial 

ATI e<iuipment will serve Z" J^^^eign area code. A list of the places the ^s^r 

their home area code, but may omit t - othw foreign^^^^^^ telephone directory or In a 

•'an dial, together with the area cod. for called number is not known, the customer 

special pamphlet supplied by by dialing the area code plus 555-1212. 

W reach the Information operator at the caliea poim; 

th# ticketer. The circle digit identifying t e 

6.2 The accese code establishes the connect register sender. If the call origi^tes 

p.-.rty line sta^-ion is center, the circle digit is registered in 

SeVr^^'S^u^U sJSsequent digits are registered In the recorder and the 

roscister sender. ^ ^ 

6.3 33... .... cd., «.i.d, »d »u- ssrir" 

from the register sender to the translator uni.. 

6 31 rhe routing Is determined in the determined from the 

iodealon^ afnder^^he t^unk 

i^^a“crdr(lf''mul«d)!^e'^fflce ~d« Srtere^t S^tf f^"ttosrrewlv^d!'“'lt ° 

iLrreJe'rjLf J-^tted When all trunks on the first route are In use and an 

alternate route is to be tried. 

rdes7?:ri::t:^e:^'HL^'fu™ 

or multifrequency. 

6.U m^e calling number key^ by l^JeidS^oi'the's^f S®tL equipLnt. 

recorder either directly or throug^i the register seuu 

6.5 Timing of the message begins when ^'^Indl^d^^l'registrations every 

of iho calling telephone. The elapsed tl^ m^ be registering the 

minute or by counting the elapsed t^nmke ^ the system. The aater-tlmer Is used to show 

trSe'^d^'i^'d.iTnJ'ln*^ ^ conversation time. 

6.6 At the end of conversation as ^j^^*’*^Jg*®hlcritais^onircoSlet^to messages. In 

U^^'tai: Srr^^rr^ir!'^ Lo Jeted calls appear on the tape, but are eliminate 

he tape Is converted to a billing record. 
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tepe^recora'^^'or^in^some^svqt°™^'^^f total charge on each message and add this item to the 
computers are not’providerrtoll t^kefifn developed from the tape. Where 

may be sent to a bLineX'm^cMS unitlor pL^I'x^g """" """ 

equivalent TorTilliL^ournn^'^°^'^ converted to a ticket record, a punched card, or their 
fixed intervals ^and'in othpr=:^ ®om® systems, this conversion is done automatically at 

runs ou? aS sent tf tL ticketers at night or when a roil 

the tape may be'transmitterto conversion is automatic, the information on 

trunk. centralized accounting center in another location over a special 

^ o^e^^s^ral method of operation and each manufacturer 

d..crlS?;L:r £r .ubstentlau^ a. 

deelelon reached on cha/tf™ S Se^tpSAStlo? ' 

7 . PPCS CALLS 

^S°respect^to\ublic^fccer+^°’^"^°"^^^^^°“ fulfilled expectations 

o public acceptance and service improvement. Moreover, it seems to havp 

S£d!nc“hr;Lr?r?” “ f "u '‘““"Ihely, oon.lJ.r.tlon no^'l^ hll^s^.J S 

to af”pfc?" Person-to-Person, Collect and Special Instruction calls, generally referred 


So?iS^fors+«+^® T! ticketing and calling number identification equipment as 

assistaSrofeacrcSf Provision rmst be made for operator 

7.03 ^stomers wishing to dial PPCS calls dial the access code, "zero," the circle digit then 

gives thfnamrof°Jh’ An operator answers and-the Customer 

mhll 1 states the call is "collect" or gives other instructionr 

if not d£?ed^''nrSck2°is^?^tt^" any .manually handled call, except that the called Lmbe^ 
key o^ £als a frtalf dT conversation begins, she operates a "start timing" 
coLr=££L that th^ ; t"®keter records all Information needed for billing, including 

cones .uhowing that the call was person-to-person, collect, or required special billing The 

diSs?"" operating appropriate class of service keys or by dialing£ertain 

7.01 Details of the method of operation and of the equipment provided by different suooliers 

and in S Ts UteraLre fl.rn?shed by tL v 2 io£ m^S turers 

SecSiSions " ’ Applicatxon Oaide for the Preparation of Direct Distance Dialing, 

for assistance calls and for the 

remaining operator handled toll traffic. If the "zero" is followed within about four seconds 
followrtL°"z£f completed through the toll ticketing equipment. If no dialing 

£iay ^ regular toll and assistance position after a four- second 

7.06 The equipment for PPCS service is designed to signal an operator as soon as the called 
.q- 1 s number has been dialed and in some systems to extend the call at once to the telephone 
laled in the distant city. The switchboard position may be a specially equipped regular toll 
position, a cordless position designed primarily for operator identification or a position 
designed for both PPCS service and operator identification. Position 

provided and on some modified regular positions, a call is routed 
iVTr>" position and in many installations both customer and operator hear a 

operator is connected, (if used in conjunction with operator identification, the 
f are distinctive, for instance, two beeps for identification and three beeps for PPCS) If 
the customer does not speak promptly, the operator answers and requests the details of the call if 
necessary. When regular toll positions' are used for PPCS service without keyshelf modification 
jacks and lamp signals are provided which operators fenswer like any other signals. Start of con- 

v.r.«iOh .hd 0I..S or ooovloe o« .hoh K,hlMon. „o Indicts by dldllog oA.y pul^S^oortSS 
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7.08 on cordless switchboards the "Stiof TcoS^SarSfthe 

operator also tnay disconnect after ofa^cord board, 

call is held on a position, the operator proceeds with other worK as on y 

7.09 Operator, toodle ou.tomer dialed 

tt.tieS:iSd‘S.“=; ss - ~ 

SS.3 13 ssfLrdrSedrtS -M32:.“r/sSiS3Sor-^' ‘ 

"Application Guide for the Preparation of Direct Distance Dialing p 

*uM3reSiS“a-3s‘°»«t3re'3.s3r:3“i?r.s®.Se^3n^^^ 

a call without asking the customer what number he dialed. 

T.ll »..o a PPOS call 1. rot co.pl.t.d b.caa.e * f “'--“SrSor.oS 3Sf .“.Seaf^S.,! 
encountered or a second number is to be tri , ^ pulsing the number on the 

at once by operating a key which releases uhe , . gyailable, the operator asks for the 

display plate or the new number. Where no number disp y oTogrator usually asks the customer 

nutr^er^hled. If the second attempt also is ',2 opeSo^ereSs the call to a 

to call later. If he wishes to have the toll board. There 

I^^^^roSirfor^thrpS'op"^^^^^ delayed calls except when she is operating on a 

regular toll position. 

7.1P P,„o..to.p.p.op „d douec. 0.11. “« ‘f *■“ rSpSSV.LSS 

permit proper rating either by a comput received from the customer, such as 

r.3Ttbiol3SS,*3=IS33d S^oblogo “ -pjfS “3 SiiSrSort.! 
r 3oSr3rj3:r.sr..rr;p.ss SiS =Sforib. ..p. ..i bm-d „.iv. 

One supplier offers a plan that avoids the memo ticket. 

8. CALCULATION OF SWITCH AND TRUNK QUANTITIES 

8.1 TO b. «c.pt.bl. to toll ..... HDD «.t b. f““g"in“g.go3S°b:' 

p„.idS3.-=tT.f.titrs " """" 

following bases are suggested as the minimum busy hour q 

Access Trunks (CAMA Trunks) to Distant ATT Center - 1 Delay in 100 Attempts 

Toll Ticketers - 1 Delay in 100 Attempts 

Toll Trunks (Final Groups) - 3 Delays in 100 Attempts 

Registers - 1 Delay in 1000 Attempts ^ 

Translators - 1 Delay Beyond 3 Seconds in 1000 Use 

- Su tS: 3t3i 

identifying calling number, etc. 

s: rd;3rid^*L^rrt^3=.rs r3-.53“S s r • 

future period, such as five years from date. 

8.1 I. ..tl«tl.8 tb. voi™. Of ttafflo tb.t "i\“^3\3ofS3S”bj331ST“3... 

a forecast of the total toll ^ protection of tbe toll messages per station, me 

Such estimates generally are based on a ^ ^ ^ ^ ^ in ioH centering. An analysis 

regard, of course, should be adlSbl^to determine the percentage of 

of a few days* tickets during pen . . iirnited to paid station- to- station messages, excluding 

messages that are dlalable. This ...alty ^1“*“ “ , „jarate con.t of these 

those from dot. stations, oSloS or to oS3 Sint. Sloh cannot be dialed 

should be made. Theoretical y, . + progress being made toward universal dialing, it 

should not be considered dialable, but with P ^ traffic volume to be dialed in five years, 

seems safe to ignore these in most cases in estimating the traffic volume 
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8.5 Having prepared an estimate based on past trends in station growth and toll calling rate, a 

stimulation factor may be applied to the dialable station- to- station traffic. A figure o 

five percent may be used unless some other amDunjj seems more appropriate for a par icu ar si ua i n. 

This includes some shift from person-to-person service.^ There has not been enough experience with 
PPCS to indicate that it also will stimulate toll traffic. 

8.6 From the estimated number of dialable messages the required number of selectors, trunks and 

other equipment items may be calculated in the usual manner by developing the number of uni 

calls in the busy hour and applying the appropriate traffic tables of trunk capacities. It shou 
be kept in mind that some elements of an ATT system, such as register senders, are in use only while 
the connection is being established while others, such as recorders, are held during the entire 
length of conversation. Separate holding times must be used in such cases to reflect the time 
each element is actually used in handling a message. Allowance also needs to be made for uncom- 
pleted calls which require just as much time as completed messages on common control elemen , 
such as register senders, but much less time on recorders or trunk selectors. One translator 
will handle the DDD traffic in most KEA borrowers' systems, but a second one may be provided to 
guard against total loss of DDD service due to failure of one translator. 

9 . ECONOMIC STUDIES 

9.01 Before undertaking an economic study of an ATT installation, it is essential that a^eemeut^^_^ 
be reached with the connecting co,mpany responsible for toll service in the area on the overall 

method of operation and on the arrangement and ownership of toll trunks involved. Any questions 
about changes in payment for line haul or in the preparation of customers 

should be Lttled. Apeement also must be negotiated on the B settlement to be paid for PPCS 
calls where this service is offered. 

9.02 In making a study of ATT at a toll center it is suggested that, in the first approach, 
automatic calling number identification be considered for all local offices. If this 

proves too costly to make the Installation attractive, operator identification may be considered 
for the tributaries or for all traffic although it is less satisfactory. In the case of ATT at 
tributaries, automatic calling number identification must _ be used since there are no operators. 
Operator identification is not as satisfactory as automatic, 

9.03 In an initial study of ATT it is suggested that only dialing of paid station- to- station 
traffic be considered. If this proves attractive, extension of the system to include 

PPCS may be considered on its own merits. 

9,0ii- A computer that determines the charge on most messages is an optional arrangement, but 

it will generally be feasible only in the larger ATT installations or where it can serve 
a number of offices. For study purposes it is _ suggested that it be considered separately on it 
own merits rather than including it in the basic study of ATT. 

9.05 To determine the reduction in manual toll positions and operators 

ATT at a toll center, it may be assumed that one position will be saved 
to-station DDD messages busy hour. With operator identification this wil e o 
of one position required per 200 messages busy hour. For stu^ ® 

three less operators will be required for every position saved. There lias not ^ 
which to base corresponding figures for PPCS traffic, but for the present the 
mated at 30 percent of the positions required to handle the same traffic manus 

9 06 The cost of ATT installations differs widely and it has not been possll 
able unit cost data to be used for study purposes. For the present, tl 
that for proposed ATT installations, information such as shown on attached Flj 
or L?rsuppliers with a request for an estimate of the total cost. Sepai 
suggested for PPCS where this service is under consideration. 


9.07 


The "B" settlement paid for handling toll traffic is substantially affi 
duction of ATT in a previously manual toll center. The amount p^ mesi 
ticketed traffic, but higher on the remaining manually handled calls. The ne- 
in the total payment. The amount of the settlement per ticketed message vari. 
traffic handled. In making economic studies care needs to be taken to apply 

9 08 A borrower operating a tributary office served by a Bell System CAMA c 
monthly payment per CAMA trunk in compensation for the, cost of necessa 
tributary (A-4). This is over and above any other line haul payment and does 
calling number identification. 


- 9 - 



eea. te & ciyt-157 

9.09 An ATT installation at a tributary usually reauires 

trunks. When the borrower a^ees to provide these, cost estimates are neeaea, 

■with estimates of any increase in line haul payments. ^ 

tfeTaS o?L:ra?et1arrre'lcl2d''S^^ 

for the existing procedure, it should be reflected in e economic 

r,^uarssuJ4nr^i -r co,t 

Design Purposes.”) 

9.12 To estimate the effect on net oS^ttLg^avlngs^anrtL^cLnges in settS- 

my be limited to the incremental costs and offsetting savings without 

ment. A complete study of total toll operating ® ^ hardly necessary for the intended 

ATT equipment, while more accurate, is much more coi^licated and hardly neces 

purpose. 

9.13 Attached Figures 4, 5, 6, and 7 are ei^mples of economc f L?"ff''StLmSt 

^ at a tributary office and for AM at tribute^ t£n al repreLntative for any 

figures used are for the purpose of ^ + ^^^Ll agreement has been reached with the 

particular study. As stated earlier f SJiLing changes and ownership, "B" settle- 

^erSing S: :U. in the Lre^^and^^^ 

r:^e'^^:reT:rwL^^^^^ an economic stu^. Bee ^ TE . CM.225, 
"Bell System Traffic Agreement." 

10. TRAMSIATOE ASSrCEMEHTS 

lO.l tt. or route loterpreter In DDD e,.t.» ^n« SlS“eSr°"in'oS2’t“Srta. 

b, tie oustotier end aet.r.ln.s tl. digit, to b. transittrf by the sende^ In or ^ 

:r“hrL"‘o'ro\t:=;;rnioX^^^^ 

switching center. ^ 

10.3 Provision needs to be made for the routing °g ood^)?'^Also^where there are 

„ _ . j»nrvn ” fiThp recorder or register sender diocxs some t,uucDy. 4. u« 


, ^-To-Hnn-f n-pfices to which DDD may be authorized and the routing to points 

Sf ^Sed ovefdirect trunks may be obtained from the connecting company responsible for 

toll routing in the area. 

10.5 Most toll -f- -:/sf:j,rgr:srs;ra:" 'Si ^i^Sn^srs^or^ouift"^^ if'" 

the different outgoing toll trunK groups apyead. o-Twins on the lower levels. These 

^eSlSf alf f rSkef wferf alf IlSfic Is^r^IIed over one trunk group terminating at a distant 
switching center. 


10.6 


Ctomplete route Information, slpplUrin 11^1^0 do the^strapping at 

the factS'^ILIe feLiblf^'^AsIlInments, of course, need to be checked before cutover to make sure 
that any routing changes have been cared for. 
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trunk selectors are as follo^^s i 
Level 

0 

9 
8 
T 
6 

5 
li- 

3 
2 
1 


Type 

Intercept 
Tributary 
Tributary 
Toll Center 
Toll Center 
Toll Center 
Tributary 
Tributary 
Sectional Center 
Sectional Center 


Office 


E 

F 

K 

B 

D 

G 

H 

C 

C 


Number of Trunks 

3 

3 
!+• 

4 

5 

6 
6 

10 (a) 

10 (a) 


(a) Arranged for level hunting or provided with rotary switches. 

10.8 It is assumed that tributaries of the ATT toll center are arranged for receiving four 
digits on incoming toll calls. 


10.9 Typical Routing Table 


Galled Point 

E 

F 

G 

H 

C 

D 

D-Alt. 

I, 

B 

B-Alt. 

L 

K 

Ir-Alt. 

J 


Area Code 


Received 

Office 

563 

561 + 

574 

572 

622 

428 

428 

322 

227 

227 

224 

724 

724 

723 


Digits 

Deleted Prefixed 


563 

564 

574 

572 


919 

919 

919 

919 


9 

8 

4 

3 

1 

5 
1 

5 

6 
1 
6 
7 
1 
7 
1 
1 


Wo. of Digits 
Sent Notes 

5 

5 

5 

5 

8 

8 

8 


8 

( 1 ) 

8 


11 


8 

( 1 ) 

8 


11 


8 

( 1 ) . 

8 

( 2 ) (4) 

11 

(3) W 


919 * 

919* 

919* 

919* 

919* 

919* 

Other Authorized 7- Digit Codes 
Other Authorized 10- Digit Codes 

*Six- Digit Translation 

Notes : 

necessary to show an alternate route for the tributary. 

(2) Every office code in the home ni^ering area (703 is the example) to which 
DDD is authorized needs to be listed. 

( 3 ) Every foreign area to which DDD for any office is authorized needs to be 
listed. 

(4) Calls received for the following are^routed to intercepting, generally by 
deleting all digits and substituting the digit 

(a) vacant or unauthorized office, codes' in the home numbering plan area. 

(b) Vacant or un^^ithorized area codes. 

It is not necessary to list the vacant or unauthorized codes. The translator 
usually is wired to route calls for such codes to intercepting. 
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FIGURE 1 

DDD - Typical Switching Diagram 
Automatic Identification at Toll Center and Tributary 
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To Trunk Selector 


figure 2 


Toll Ticket er 
Block (TT) in Figure 1 








